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Characterization of
OTMS
3
400 MHz !H NMR (CDCI3):
5 5.1-6.2 (2I-I); 8  3.3-4.1 (2H); 8  2.7-3.2 (IH); 8  2.1-2.6 (IH); 8  -0.4-0.5 (18H)
Elemental Analysis C i2 H24C>2Si2 :
calculated (%): C: 56.19 H: 9.43
found (%): C: 55.91 H: 9.34
IR Analysis (thin film on NaCl):
• characteristic absorptions (cm-1): 2957
2898
1251
1111 
1087 
1046
837 
748
Powder X-Ray Diffraction:
• peak at 9.725 A, and an amorphous halo centered at 5.5  A (peaks at 4.110, 3.723 A are 
diffractometer artifacts).
Scanning Tunneling Microscope Imaging:
• stacked and ordered rod-like chains approximately 400-700 A in length.
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Figure 1. 400 MHz 1H NMR Spectrum of Polymer 3 in CDCI3. 
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Figure 2. Comparative 500 MHz 1H NMR Spectra of Polymer 3 and 
Radically Polymerized Oligomers. 
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Figure 3. IR Spectrum of Polymer 3 on NaCl.
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Figure 4. Powder X-Ray Diffractogram of Poiymer 3. 902 6 . 1H
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mFigure 5a. Biograf Computer Model of a Repeat Unit of Polymer 3.
Figure 5b. Biograf Computer Model of a 23-Unit Chain of Polymer 3.
J- 3/^9-/r7 7 
iitTii0SrCHIs .007 0|;i;-i;i:if, 
1,1 I'll ItjC TMS DHCD) on Graph I t«r 
Color r«uijj(i 7b .rtnystrrtMs 
Figure 6. STM Image of Chains of Polymer 3 on Graphite (Top View). 
Figure 7a. Top View; Figure 7b. 3-D Representation
Figure 8a„
Polymer Yield vs. Monomer Cone. Plot for 
(ANiTFA)2/TIWIS~CHD System at 50 °C in PhCI;
(monomer :cat.=80:1)
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Figure 8b- 
% Conversion vs. Time Plot for 
(ANITFA)2/TMS-CHD System at 50 °C in PhCi
([monomer] = 0*7 M; m:cat. ratio = 75)
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Figure 8c.
Molecular Weight vs % Conversion for
[(n3-allyl)NiO CCF ] /(TMS-CHD) In PhCI
2 3 2
(50 °C; [monomer] = 0.7 M; monomencat. = 75)
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Experiment Equiv. of Fresh 
Monomer Added
Mn (Viscotek) DP PDI Mark-Houwink 
Coeff. (a)
91D LG035/1 
91DLG035/2 
91D LG035/3*
75
70
247
1.778 E4 
3.307 E4 
5.140 E4
69
129
200
2.062
1.890
2.031
0.572
0.722
0.773
• Successive additions of monomer to the system; [monomer] = 0.7 M (constant).
* Excess monomer required near the end due to gelling problems.
Figure 8d. Mol. Wt. as a Function of Blocking for (ANiTFA)2 and 
Monomer 2 System.
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4 2 4 - 0 1 91DLG035/1 Figure 9a, Representative Viscotek GPC Data from ICi:
Viscotek GPC Trace for Polymer 3 (Batch 91DLG035/1).
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UNICAL SUMMARY REPORT
424-01 ENDED: 07/08/91 11:40: 91DLG035/1
PARAMETERS MOLECULAR WEIGHT VALUES
CONCENTRATION (mg/ml) 6. 900 Mn (avg) = 1.778E 4
INJECTION VOLUME (ml) . 200 Mw (avg) = 3.667E 4
DPT SENSITIVITY (mv/Pa) 1. 000 Mz (avg) = 5.258E 4
INLET PRESSURE (KPa) 20.145 Mp 3.854E 4
FLOW RATE (ml/min) 1. 000 Mv (avg) = 3.343E 4
VISCOMETER OFFSET (ml) 121
ACG. START TIME (rnir.) 5- 000 POLYDISPERSITY RATIOS
ACQ. STOP TIME (rnin) si 3 M wJ ‘J j ij Mw/Mn = 2. 062
DATA INTERVAL (sec) 3. 400 Mz/Mr. = 2. 957
SIGMA (ml) . 150
TAU (V) ■ 126 SKEWNESS OF DISTRIBUTION
TAU (C) . 087 SKEW(n ) = 1. 745
THRESHOLD . 020 SKEW(w) = 1. 299
METHOD: UCAL-BROAD INTEGRATED DETECTOR SIGNALS BASELINE X Y
CAL FILE L C 10591 C0NC (mv-ml) 24. 77 L. VISC 148 316.75
VISC (mv-ml) = . 84 R. VISC 235 329.88
MARK-HOUWINK CONSTANTS
ALPHA .572 IV (dl/gm) . 049 L. CONC 149 773.38
LOG K -3,928 VISCOTEK MODEL# 200 R. CONC 234 782.13
Figure 9b. Summary Report for Viscotek GPC Analysis of Polymer 3 
(Batch 91DLG035/1).
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Characterization of
AcO OAC
5
400 MHz *H NMR (CDC13):
8  5.6-6.0 (2H); 5 5.0-5.4 (2H); 5 2.5-2.9 (2H); 5 1.8-2.2 (6 H)
100 MHz 13c NMR (CDCI3 ):
5 169 (C=0); 5 127 (C=C); 8  71 (C-OR); 8  36 (C-C=C); 8  21 (CH3)
Elemental Analysis C 10H 12O4 :
calculated (%): C: 61.22 H: 6.16
found (%): C: 60.45 H: 6.14
IR Analysis (thin film on NaCl):
• characteristic absorptions (cm-1): 1745
1233 
1054 
1024
0) (C=0)
*0 (C-O-C)
Powder X-Ray Diffraction:
• two amorphous halos centered at 10.4 and 18.9 A.
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Figure 10a. 400 MHz 1H NMR Spectrum of Polymer 5 in CDCI3. 
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Figure 10b. Comparative 400 MHz 1H NMR Spectra of Polymer 5 
and Its Radically Polymerized Analogue.
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Figure 11a. 100 MHz 1 3q nmR Spectrum of Polymer 5 in CDCI3.
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Figure 11 b. Comparative 100 MHz 1 3q n m r  Spectra of Polymer 5 
and Its Radically Polymerized Analogue.
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Figure 12. IR Spectrum of Polymer 5 on NaCI.
Figure 13. Biograf Computer Model of a 32-Unit Chain of Polymer 5.
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Figure 14. Comparative Powder X-Ray Diffractograms of Polymer 5 
and Its Radically Polymerized Analogue. 
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GPC Conditions:
0.4 wt. % in CH2CI2 as eluent. 
Diff. Refractometer Detector.
Mixed Bed Column:
American Polymer Standards Corp. 
Linear 103-5 x l0 6 in M.W.
Ref.: Polystyrene M.W. Standards.
Figure 15a. GPC Data for Radically Polymerized Acetoxy-Polymer 
(Batch 12871/80), Performed at CIT.
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Figure 15b. Viscotek GPC Trace for Radically Polymerized Acetoxy- 
Polymer (Batch 12871/80).
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Figure 15c. Summary Report for Viscotek GPC Analysis of Radically 
Polymerized Acetoxy-Polymer (Batch 12871/80) 
Figure 15d. LALLS Zimm Plot for Radically Polymerized Acetoxy-
Polymer (Batch 12871/80). 
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Diff. Refractometer Detector. 
Mixed Bed Column:
American Polymer Standards Corp. 
Linear 10^-5x10^ in M.W.
Ref.: Polystyrene M.W. Standards.
Figure 16a. GPC Data for Polymer 5 (Batch 1VPC035), Performed at 
CIT.
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Figure 16c. Summary Report for Viscotek GPC Analysis of Polymer 5 
(Batch 1VPC035). 
Figure 16d. LALLS Zimm Plot of Polymer 5 (Batch 1VPCG35). 
<S^,v^>U_ CAU.-TCCH. 
STALLS v.t.fi J,DC/hi Item Boy 
CK)  CO/1"  
2.23046-85 
2,117ie~05 — 
2,02436-85 
M,0MHoe+MM l,0000e-ua 
concent-rat ion g/m I 
2, 0M0Me-M'J 
Hesults. <ret>-retiirii to data 
=% i ops Ktd Itev I llt-CP K 
H a hH^-p—¥i4- i-i 4!/==^—fs4 9 —RFi 4-
td IJev Ci 
_ f-s4fa—m? p| _ \ 
"• 1 r§y 7 
171 4„9399r*R4 
iid. y Co 
4,29ile-04 
Figure 16e. LALLS. Summary Report for Polymer 5 (Batch 1VPC035). 
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Characterization of Thfn Films of
- O ;
PPP
on NaCl Crystals, Made From Polymer 5
IR Analysis:
• characteristic absorptions (cm'1): 3033 D (C-H) aromatic
1482 X) (C=C) aromatic
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Figure 17. Complete IR Spectrum of PPP Film on NaCI, Pyrolyzed 
From Polymer 5.
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